Results

General remarks
The cultures of Bac. pest. develop three distinctly different growth, as shown in the Fig. 1, (a) , (b) and (c), depending on the amount of bacilli inoculated . in the glucose agar pH of the medium Seeing Bac. pest. to develop three distinct types of bacterial growth depending on the amount inoculated, i, e. 10-2mg, 10-3mg, 10-4mg or less, the same dosages were used in the inoculation of this study.
By the inoculation of 10-2mg, Bac. pseudtbe. developed a growth similar to type (a).
While by the inoculation of 10-3mg to 10-4mg, differences between the two strains become more apparent following the increase in alkalinity of the medium in which they are to be inoculated.
In order to facilitate outlining the whole aspects, only the results of the inoculation in a dose of 10-3mg to 10-4mg are tabulated in Table 1 .
It seems likely, as is shown in the table, that the optimal pH for the growth of Bac. pest. and also for Bac. pseudtbc. is 7.4 to 7.6, in which the borderline of the layer with bacterial growth and that without any growth is distinct. No remarkable differences were found in regard to the infusions contained in the medium, i. e. meat, liver, and testicle of ox, horse and hog and brain of horse.
Amount of the inoculum
In the experiment of the above chapter, the optimal pH was found to lie between 7.4 to 7.6. In the experiment of this chapter, various amounts of inocula were examined in tubes of pH 7.4 to 7.6. The results are shown in Table 2 . As is shown in the table, an inoculum of such a large dose as 10-1mg to 10-2mg develops (a) type growth, in which the tube is uniformly turbid, and it is difficult to differentiate it from a culture grown by the inoculation of a sufficient amount of Bac. pseudtbc. in the same medium.
In the case of such a small inoculum as approximately 10-4mg to 10-6mg, Bac. pest. develops (c) type growth, and Bac. pseudtbc., on the contrary, develops colonies in the top layer of about 6mm in depth where Bac.
pest. does not reveal any colonies.
When 10-3mg is inoculated, Bac. pest. develops (b) type of growth. It may be said that the less the amount of inoculum is, the larger is the size of individual colony. When a large amount, 10-lmg, is inoculated, solid colonies may not appear, the whole tube becoming uniformly turbid. When the inoculum, is approximately 10-3mg, there develop solid colonies as large as stick needle tip. When it is reduced to such a small dose as 10-5mg to 10-6mg, colonies as large as 1mm in diameter will develop. In the cultures of less than 10-3mg
and more than 10-5mg, the border of the layer with apparent growth and that without growth can be determined lineally, but when the culture is of less than 10-6mg, it is difficult to determine the border because the number of colonies formed is small. loses its color in the layer below 4-6mm from the surface within about 6 hrs., and also in a tube of pH 7.2 or less, the methylenblue loses its color, though it takes more time than in the above.
Place plain agar medium on top of this medium as high as 2cm, and the color diffuses into the agar and fades as time goes on. If the agar is placed on top of the culture of Bac. pest. within about 20 hrs. of incubation, Bac. pest. develops colonies in whole medium of the tube.
If it is done after about 20 hrs., however, Bac. pest. develops the growth of (b) or (c) types, showing the layers without any evidence of growth.
Liver infusion agar
Believing that a tube with liver infusion may give a more distinctly bordered layers, the addition of glucose was excluded from the composition of the medium.
The liver infusion agar was found to allow both strains to develop similar growths as those observed on the medium added with glucose. But, the meat or testicle infusion agar were found not to allow any growth at all.
Discussion
Preparation of medium The concentration of agar, between 0.5% and 3.0%, does not influence the results of experiments. Surface area and the height of the medium in a tube, between 5 and 10cm, did not influence the results (AMANO). So, the author has employed 2-3% of agar, dispensed in middle sized test tubes to obtain a height of about 6cm.
WRIGHT 7) reported that the oxydized components of the liquid medium did inhibit the growth of Bac. pest. and that peptone should be added as late as possible before sterilization of the medium. In preparing the medium of present studies, mixing of peptone may be made at any time without any essential influences. The methylenblue does not gain its color more than 2cm in depth for several weeks. It loses the color again, when the medium is melted in the boilling water. Several months old medium was used in the present studies without giving any essential differences. It may be said that these facts mean that the medium can be stored for a fairly long time.
Regarding this subject, many problems are yet to be studied together with the coloring and discoloring of the medium.
Amount of inoculum
It has long been known that a small amount of Bac. pest. inoculated on an agar plate or in broth does not grow. As to the reason, it has been considered that the peptone and oxygen do harm to the inoculated bacilli. 7). On the other hand, however, the author wishes to invite the attention on the fact that a very small amount of inoculum, 10-6mg, can develop numerous colonies in the glucose agar tube. Glucose was reported not to afford any favorable effect to the growth of Bac. pest. 11) . It should be said, however, that the glucose is very important in maintaining effective physical conditions of the medium for the growth. Various carbohydrates had been examined by AMANO. And, mannitol, maltose, dextrose, levulose, galactose and arabinose were found to give similar results as glucose; saccharose, lactose, glycerin and inulin were, on the contrary, found to give poor results in the growth of Bac. pest. These facts might be understood in the same way as the above.
Various organ infusions
In the shake tube culture of Bac. pest. in glucose agar containing an infusion of meat, liver or testicle of ox, horse, hog; or brain of horse, there was no remarkable differences in regard to the formation of layers and also to the size of individual colony.
Similar experiments were undertaken with the same medium only excluded of glucose.
Tubes containing liver infusion of ox, horse or hog were found to grow Bac. pest. and Bac. pseudtbc. in the same way as in the medium added with glucose. The medium added with the infusion of meat or testicle was found, on the contrary, not to grow them, unless the medium was added with glucose.
Differences of various organ infusions were demonstrated by indicating the presence or absence of the growth promoting factor for Bac. pest. and Bac. pseudtbc. Namely, the methylenblue reduces and loses its color in the tubes of liver infusion agar, showing that redoxpotential of the medium is lower than that of the methylenblue. The methylenblue maintains its color in the tubes of meat or testicle infusion agar, showing that though they contain, as FUKUMI and OMURA 13) considered in regard to the infusion of horse meat, some buffer of oxydation and reduction, redoxpotential of the medium is high enough to maintain the coloring of methylenblue and that the medium can not influence the initial stage growth of those two strains in the tubes.
Besides, it should be emphasized that 1:2 dilution of the whole medium with distilled water or 1:2-1:5 dilution of only the liver infusion in the medium did not give any difference in regard to the development of layers. And the author believes that the glucose or some substance in the liver infusion, being effective in maintaining redoxpotential of the medium, but not being important as the nutrition, can afford the growth of both strains in the same way as described in the above. Summary
A) The author has traced the principles of AMANO'S experiments in the cultivation of Bac. pest. and Bac. pseudotubercuulosis.
In this study the infusions of meat, liver and testicle of ox, horse and hog and the brain of horse, instead of the meat extract which was used in AMANO's experiments, were examined and the following results were obtained : 1) Glucose agar tubes containing the infusion of meat, liver and testicle of ox, horse or hog or the brain of horse did not give any difference in regard to the shake tube culture of Bac. pest. and Bac. pseudtbc.
In a culture of a tube with liver infusion, the top layer with no growth of Bac. pest. or with the growth of Bac. pseudtbc. was found to be a little smaller than in the others.
2) Bac. pest. develops three distinct types of growth in a glucose agar tube of pH 7.4 to 7.6 depending on the amount of inoculum. Bac. pseudtbc., in a similar medium, develops colonies in the top layer, about 6mm in depth, and it does not develop colonies in the deeper layer.
Generally speaking, Bac. pest. grows in the deeper layer, Bac. pseudtbc., on the contrary, in the top layer.
One does not grow in the layer where the other grows.
The author believes to have confirmed the results of AMANO's experiments.
3) The depth of the top layer with no evidence of the growth of Bac. pest., which is almost equal to the depth of the layer with colonies of Bac. pseudtbc. seems equivalent to the depth of the layer of colored methylenblue in the same medium, which appears in about 16 hrs. of incubation.
B) Shake tube cultures of Bac. pest. in tubes of ox, horse or hog liver infusion agar without glucose can afford the development of three distinct types of growth of Bac. pest. depending upon the amount inoculated.
Tubes of meat or testicle infusion agar can not afford the growth of Bac. pest. and Bac. pseudtbc. unless they are added with glucose. C) Glucose or some substance in the liver infusion can effect the initial stage of the growth of Bac. pest., maintaining redoxpotential of the medium lower than that of the methylenblue contained in the medium.
These substances seem to be not important as nutrition for both Bac. pest. and Bac. pseudtbc.
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